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[ ft It If * <0 45 H ] 



1 



Y 



(I) 



D-Y'-C-CHj-M-R 



mi, X a i± q , 

Yfc J: VY' (± . SfcifcfcOifcfciS, 
R« , ^yr/Kl/V^^fy H T £> ft „ 
2 . R#3£fc:**«>r7»JicSZ£-&-tJ» It * H 1 IE a O ffl IS ft . 

3. oh, Ci- t r;i'^^s*fci4. 



n - o T- & ft , it * if 2 ia m <n m m m . 

4. Xj^ s 0, 0C(0)CH 2 , N(L)C(0), C(0)N(L), C(0), N(L), S, SO J: £/' S0 2 ( 

Ui, h, Cj.sT/i^^, i> ? u r ^ /i^ , r u - )V ■& i r 7 ;i/ ^ 

5 . Yfc i v y • # ot 2> ft . if s< if i f a m co m j£ m . 

6 . Xifi Of * ft . If * II 1 IS m CO ffi « % . 

7. Xj&*-NHC(0)"C& ft , If *II 1 IBtftc7)*I^ft „ 

8 . C 2 _ 4 T )V$r)V , y^nT/l'^^ ; NH(L), OHfc itfSH (;;t. Ui , H 

, Cj . 8 7* )V * )V , 7* U - ^ tJ «fc If T ? iV # ;W 36 1 £ ft ft P 3&» S tR § ft ft ) J5 1 h =5r 
ft P CO * <D M T n. #> T* K m £ ti tz T U - )V , T5;P3r/k**>£.=$:ftSf#>£.3itR3 

ft ft , if * ii 1 1 £ m co m m m . 

9. -CH 2 -C(0)-N(H)-, iit;**Mi7x-^i'^ J ;^Si^HR?ft 

ft, ifiR^sfem^ffiBScft. 



Y 



D'-Y'-C-CH,-M-; 
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10 . ^ 'J 7 ;H 1/ > t y F i ! 'J x f 1/ > / 'J 3 - /j: § , If $ £ 1 IE 

<n ffl j£ ft . 

11. Zs^CHaT**, ff*IR2lE»?>fflj£ft. 

12. Z# y T**5. ft 2 lE*&<DffiJ&fto 

I 

D-Y'-C-CH,-XV 

13. Z7i< y -p*5. 2 EifeO*ftJ*«5o 

D-Y'-C-CH,-0-. 

14. ^'j7;Kl/yt^fy H\ ^20,000^ 80, OOOCO^-^iSr So . It * If 

i IB m <r> ffl jft ft . 

15. ,1f 'J 7;l/^f l/V^Jf y #&25.000j&» £>**>45,000<?)#^:tt£fif-3 . II * if 
MlEK^ffllStft . 

16. f^/Hl/^t^yF^', *&30,0003&>^»42,000^4J- : p**ft-5» If * II 
15IE«^ffl)x!c^ . 

17. DA* , ?^V-/P S *J «£ V * df V -r;P*» ft S 9f *> j?> j8ft $ ti , Y 
' if , _h IB «0 Deo 2 ' fir fg L T V* S , If * if 1 IE tt «0 ffl j£ ft . 

18 . ^ y 7 F -fe y y , x b i/ b & X V- # H 7 4 n b ^ >- y ^ h h ffi 

t> m m § n s . if * « i ib a *> ffl ft . 

19. ^#c^stt^y^°^«, pig. ^T^-b. &mss\ mmm 

gt^b'^j. K^^m. bii, f>fitmi*-attfl:8s 
si&ifciijiBfiag, xfnO'«. k « « « . ^ jul « as , jh^msi 

I6iJj:tfj|ll*JK*aS3&»«>=ar«B3&>6aKS*L«. lf«JIlfBtt^ffl^ft 0 

20. T!B«-«jt««j35cft£»m-r&7fi£T'. 

Y 

CO D-Y'-C-CH r M-R 

Mtt , X 4 £ Ji Q . 
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Yts J: y ' (± , a±toifciis, & i V\ 

£ ft }g ft M , D $■ , TI«-|Sffl^^-: 

Y 

CVII) Z'-Y'-C-CH^-M-R-Z 3 

M , R , Y N Y'{±±tac0tOi;|SI — T & 9 . 

Z' & i t/Z 2 co >J? £• < t h — -p 14 . ±£0>jK , Jv-j&*±ie<G£flci§tt*fcx;*7 1 
;P & # £ tf- L T tg £ -t & <?> + # * * ft « OHT & s t co 

21. Z'3&»CH 8 T»5. If *Il20ietg«^& . 

22. X#0"?*£, Iiit<II20IEift«^a . 

23. Q#CH 2 -C<0)-N(H)T $> h , If * « 20IB tft CO # & . 

24. Yfc i tfo~cfo h . if s<ii20fett^*ffi . 

25 . ^ y T IV * V V * * y H # sK U T ^ ^ V 7 0 ? ~ )V h h , If * if 20|£ 

26. ^'JT/Hl/^t^f yF*', ^20, ^80, 000O # ^ S & ft ~? % If * If 
20fE®^;f> i£ . 

27. !K'J7;Kl/>t^yFA\ *& 25 , 000*» *t? 45 , 00OCO ft =f- * Sr ft o . If * II 
26ie«^S-ffi . 

28. ^yr/Hl^y^^fy 30 ,OOOj&»S>#IM3,000<9 4)' : f If * II 
27IEtt«*a; . 

29 . D# % ?^y-;K ^^ft>-S JtK^^r Vf i»i^oi^$n, Y ' 
_hie<OD<D2'fir tfi^ L T , If * II 20IE tft W # j£ . 

30 . Dj&* , i) > 7° h -fe ^ >- s X 1 rff y K , Bl5 J: H 7 n > y y frfe ^ S S 

*><»aKSfts. if * if 2oia » -n m . 

31. -*35 (vine)* y v-*« , &t o » » <*> * y * s mip k mm 
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£ft§. If * If 20 IB it ^ ITS; . 

PEG-X-CH r COOH; 

HOOC-CH.-X-PEG-X-CH.-COOH; 

O 0 
II I 
PEG-(NH)-C-CH,CH,-C-OH; and 

0 O 

1 i 

HO-C-(NH)-CH,CH 2 -PEG-(NH)-C-CH,CH,-COOH 

Hll:g4tS i t s6» =5: 2 , tftSttSJf tSTo H y -y ^ £ ffl T « ?L 8 
33. TE<9-«5£j&»fc5r4«lS!ft: 

Y 

(IXb) D-Y'-C-CH,-M-R-Z J 

M(4 , x a Ji q , 

QJ4 . Y ' £> 5 S/ili6Sf lilJtfilCSSif SJf fSl^ 

Y t5 «fc Y ' (± , SfcAfcOifctiS,. 

R 14 , # V T IV * V V * * i/ K , *s ± V\ 

Z 3 (4 , 

Y 

D" -Y -C-CH r M-; 

& m *» k 38 fl? £ ft. S O T £> 4 . 

34 . Dtf^yrHri^yafifttfti, If * II 33IS tft CO ffl J« ^ o 
35. D#Hfya«ttl. If *Ijf33IB»cOffl^U . 
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36. Tszn-m&nmmmzmm-? &jjmT . 

Y 

ClXb) D-Y'-C-CH r M-R-Z 3 

ma , x * ta q , 
xta , tt* , 

Yjs j: tx y ' ta , i!iii:fc:o4fctts, 

r fa , ^yr/Ki/y^^fy a v\ 

z 3 «a , 

Y 

i 

D" -Y'-C-CHj-M-; 

£ * iS tt S . D £ , TE^-«*»))f'J7 - : 

Y 
I 

Z'-Y'-C-CH 2 -M-R-Z 2 (VII) 

h, r s y „ y' (a ±i5^o i o t m — T , 

37 . »I«*SfcJtitT. * S& =5: * <r> Sf % JI 33tc IB » <?> T o h' 9 >y ^ ffl ft * « 
RStS^tli i t A» & 4 , tftaitSiltS7n F 5 -y ^ £ ffl n X m ¥L ^ 

* m m m iz » 9e s * m . 

38. TlB^-^iS^ffll&tt: 
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O 




Ri 12 s C 6 H 5 i « (CH 3 ) 3 C0. 

R 2 fi. H£fcfiCH 3 co, fcit;, 

R 3 fi , T )V * )V , 77iK/l/^itl^f nT/K^K'i5S. 
39. B,i!|l7i-Kii, IISJH31IB««ffi)iSc^ . 
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i mm mm^ mm] 

m j£ ? S co *° U -? - £ 3£ g| fc 3: ft 7° g H g ■■/ g 
% M -T ft S flf * » 

1 co w * 

^ssisii'r&fc. ^<«oisa5tt**tt««i:L-r«ffli«ri6t! , *«j, Jt «t w s is 

£ PS ft IS 3?!l £ # * § ft i ttftS £ . BWdOlSagj^rlcttwSlflcfc^SttTft* 

M i. tf . * fc» {t=Sr ^A- ? U ^ -fe ;K P acl itaxel) ( 9 * 7 - fV (Taxol) , (9 
If ffiS ) Bristol -Myers Squibb Co. NY, NY k L t t 1 ^ tlT ^ S ) CO j& ^ 
-r4BUH*3SJir4/S*C>t^<0!&»ir)S-j£3&»lltf!Sft.T:Sfc. ft 5S T tf , 
- /I* 12 # * ^ JK JB M CO ? ^ * 7 r - (c remophor ) -EL t CO ft 3 ft M & ft CO J& X & 

lftib*i>. i«0»JBfcttV^<-p*»<0iCjS*«*4. i cO JR JB SI li » St ffi R 
J55 £ ff ^ , t fc , £ cO JK JB M * ffl V* fc * M co # K ft S (4 3? & # S < , iftS 

T#fc, #1 £ if . PCT WO 93/24476. * H W If IS 5 , 362 , 83 1 , ±> J; t/ Ni col aou , e 
t al. Angew. Chem. Int. Ed. Engl. ( 1994 ) 33, No . 1 5/16 , 1583-1 587^ — =J £ 
# 83 § it ^ . * 8 'It co T a h'5 ■y^cOiSj§tlBLTi^WA i "fi : ^^TV^ 0 

. £ ft: ft X 4. ft *S tt & $1 ft 1=r ft £ SS St ft . 7n F 7 7 / ^ ffl^ I, t 

fffflwBBS&tiiif/^fcttwawia&^jEriifc^-csft. £ *i iz m t x . r 

oH5y^JI^St, fls 1*1 ^ ti (7 ft IE ft CO K jM , ^r^a^ii^JStt^^ift^ 
k tf X §= ft . S 6 fc , 7 , nH5y/tJ:"!)*tti«^Stfci3, * CO ffl 3g ft K 30 

*ft-5--*-4iBfc£t&fflje*jsfli-t4; ttfts ft ^ # x. ^>^ft„ 
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«f I'J VixXf ^i7tlixXf /l/'VO^ji^f (f . Remington's Phar 

maceutical Sciences, 16th Ed., A. Osol, Ed. ( 1980) 4> CO IB Wt £ # ffl (~ =£ K) # 
<fl $e • t ffl » tf o 

^ V - )V co 7 n F5 <y^fO«3S«Ofcft<7)*Jn«li: Ltffifflt^ ^ t if £ % £ ft 
it „ Mi. if, ±lfiPCT WO 93/24476 £ # EE $ ft ^ „ ?R ft J; V ' £ #: |*l f <50 jflL 

F33itfSP*i:«>«-&'3*Lfc. * 19 ft if H 5, 298, 643-f- *5 =fc *>' 35 5, 321 , 0 

95^. Hftlt, Greenwald^ * #99 § ft iz ^ „ Z. ft t> CO f£ * CO ZlO CO # !H 3t HE 

rnF77/Hi,«J;n, **«n3yyay-bii»lliftStLfc. £ < co * 
^ . 3 > ^ a. ^ - h # 4 xK 'J V - CO T ±-53 # ^ * « if * L < 14 ift 5 , 000 K )V 

V >X°fo->iz . 

PCT W0 93/24476 1 (i s 7n K 5 7 / * S it »K , ? V — )V t # St 14 CO # 

« $ ft T v^S . t;^.^, ffi II A 14 , * i (c IB * $ ft iz x x 7 s - ;k f£ li s * ft co 
31 « t £ ^ T Ju * # M iz M -T h tj , 2 *M Si 0 i ± & v> ; fc * 36 Jl L fc . i co i 

. ±fa\Hx*# v v--mm&&tf & *) m< M*ttmLT . m m m it & m * ± o m 

K < < § <i t te, # ^ * io , ooo* m co — -p * it ii - o co # y v - co » jiit r ;p # 
o >f H J: V / £ iz l± * M it m t IS L ft: * ^ t= (4 . co $S » » 4 ti h a y 

* y - b te^ibfoiz&^x m^frizmmz tiz, z t &^iz% tiiz , mm. ; co 

j: N f4 ^ » fc j£ ^ s&» * 1*1 *» 6 ^ * S ti t co ~C , ft: fc t Jn ?J< » 
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fK t & ^ „ PAO-ag l^yy'ay-MiTD F5 <y ^ t L T CO ffi ffl Sr fir *> » =Sr 

Ohya, et al . , J. Bioactive and Compatible Polymers Vol.10 Jan ., 1995 , 51 

t t± P^V/Ph'y y (doxorubicin) -PEG a > y j. f - ItO |£ 

is ^ # + ft az na ?k # m l t k # ? s- * is -r s flu c 3 y v * y - t- # n 

«W ttV § tl h (0 X , **rtt=titt £ # ii CO f IJ & i4 JJ! £ ft & ^ . Yamaoka, e 

t al . J. Pharmaceutical Sciences, Vol. 83, No. 4, Aprill994, 601-606^ — 
: J fc J4 , & fifiJ $ ft T V» !&■ ^ PEGcO I VJ£ m CO v >7 X CO Jb a + CD ¥ M IB A* . 
£ 6, 000*> 190, 000 £ -fr & h , 18#j&> UBCII/'J; t jPIEtt $ tlX ^ 

4 . L A> L =5r aOf* ^ . Yamaoka £> (4 *° >J V - & 3g ft £ Hr ^ "T S Sft * t4 HE % CO « * 
**»fcL#l5rV^*#JtU!3:3&>r>fc. £ tz . Yamaoka £> {4 . S^riW^'JV- 
co ffi K ft t4 , *»C»tt*t«<, IftlfflcoS^tffil^^lSIR^f JttS 

3ft co 77° n F 5 7 / li , M * ft ip h co *r y v - co ffi ffi fc g Jp * # M £ , fls F*3 ^ 6 
corn K7 7/ <offisetil^ii towjwttf ^fiofctot, j£ L T v*fc t 

i4 V> £ t£ ^ „ 

as ^ o if s? 

* » tffl {4 . itEaLfciCjS^SJS^SifcSBWttTV^*. * % hj§ cr> - o 
cO®«<4. -jK^(I)cOffl^i^^SW-ri» 3 

CD * 

D-Y'-C-CH>-M-R 

M(4 s X 4 {4 Q „ 
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Yfc X V Y ' it , StJfclCOSfcfciS, *J «t . 
Rti , S'Jr/KI/y^Jfy H T & 4 . 

Y 

D'-Y'-C-CH,-M-; 

t f> t , d ' i± , d t m tt h t » s * s * * vs 14 s t & & t <o 

* » ^ <0 * 4 It^ttStti: Uli, - JR 3^ ( 1 1 ) =fc (1 1 1 ) co m f£ ft ff 

Y 

(II) D-Y'-C-CH,-X-R-Z 

Y 

D-Y'-C-CH r Q-R-2. 

7n F7 >y 7 it * 55 tt (O stf U T /I* 3f U y * ^ is V U V - ( Z Z T It R >S 
) * * tt . W fc . Rii . Jff 4 L < tt iK 'J x f - V v y V a - tV T , ^^r< h tS20, 
000CO *f i^Bo. 

*»?Born H5 v ^ 3fi A ft tt , ff 4 L<liSttft§tLtxxf /Ifet^J: -5 
*Jn*#»"Ttt*t&^*^LT**tt»#yv-fctS^Lfc^ l 4 fc tt * *x JSt ± 
co vS tt & it its- ft £ # tt . i i 3 . * 56 BJi (4 ^ y - 4 tt £" x U v - * m M 

*5|Hjo-ocoff4 L ^ m * tj v> T «i . # >J v - t jig L £ *S tt & 4 tt $i 
•ft-^-ft ( i <I TiiD-C^-r ) it. 9 * V - )V 4 (4 9 * V "T)V (taxotere) CO X 0 

^Mtvtj)^ * si bj co m co m m t a u t tt , vs e * 4 tz it m it ^ ft a , # 

/-rUryy, xh*yFitli*F7<ohJfy>t^, $ & 1 30 0> % tfc JB 
US . 4 fc , A V is U y co J: 3 & ft ft ffl <Z> ffi # ^ * ^ 7 j- H T ft o T «fc V > . 
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* It CO -ft ft <T> ± £■ ffl jfi <75 — o ti „ 7" n K? •/ ^ # . jf£ ^ to tw * # fif 3E JK t 

4 . 'J v - £ , £ ; T" ± # JS tt * * ft IS IE t £> "f J& M it ft co m <n m ■£ ii . r 
oK5 y^3&*Jlliai4fc(±flcp«j*»6liiS*S<i41irfc, £ttl*lfci5^T+#=5:*<7)8i 

I7li, H ft « 17(= 15 « £ ft R JB * m ~T K £ 3? T $> 4 . 
A. 7n F 7 y ^ 

*lB^7aK5 7^1lKlti, sK U v - * i: , * ft vS tt £ # ft a li , ^4 

m*rm%%i&z arts . .r *g -a- 1* , l < i±m^^mm^iz + ^^&^^^^ 

ffi iHt l§r ft £ £.$L-t 4 i. o ttm.BLTtofcftM-t 4 ± 5 Cff -f V £ iifcx^f ^ 
IS T & 4 . *»i«I««)fcft(:li fc v> 3 Jfl S (i . » m ± « Sft * 

* % h| (?) - o (?) ffi # iz ij n T , * *fc >9! « r n F5 •/ ^ (i T fc IB ft 4 - JK s£ ( I 
) -C * $ tl 4 h CD X- 1> 4 . 

CI) Y 

D-V'-C-CH r M-R 

Dfi , £ft*SttS . 
m(4 , x a ja a , 
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Yts J: y ' (4 , i±tD4fc(is s 

Rf4 . )p 'JT/l/^f l^^^y Hti)J. 

Si l < {4 , st * $ tt h # y v - gp # t4 $ t> iz w.t co i> <v & t> & m z ti & %zx* 
a * § ^ t v ^ . -r & *> . z{4 , !K>j7-^^77iii, * * vs tt *> s vu4 

^*£tt», OH, Z^^T )V$r )Vm , 2. tz (4 

Y 

D'-Y'-C-CH,-M-; 

tij^T. D ' j&t % DtH-tftfi* 1 , H ft § 4i * ffi tt S 4 fc f4 ± IS tt L tz 4 o 
ft * *r . y y B f£ * T h h i> co <r> dp & & m fX § ti h . 

- JR 5^ ( I ) K *S U T . Y 4 V Y' (4 . if 4 L < (4 IS « T" h . 

Mj6* , T £ IB tt "T S XT & S . 

(II) v 

D-Y'-C-CHi-X-R-Z, 

X(4 , T a H 5 <y ? co x x t- )V cr> Jp * # M 4 0 . It) 4 . 0* SI co P Ka £ * f S B Si 

J; 3^1f*?ieSt'fe§„ <r«4 3ftX£LT{4, 0. oc 
(0)CH 2s -N(L)-C(0)- s -C(0)-N(L) s C(0K N(L), S s S04 tz <4 S0 2 T . Ltf , H\ C 

^fiSU^f If ± IB T A- * )V b L T (4 tt £ 4 Jfc {4 # S ft T )V 

* iv 3&t 56 L T is 0 . ^f;ii s f Un. Uli7i-;^fc(ill7 
x-;M''ILTi5 D , 7 5;K;i/t Ltli, < y ^ ;k if M L T ^ h . x{4 . ff i 
L < J4 , 0, -N(H)C(0)-4 tz f4S#> S H i4S0 2 <7) Hf*i*»-^fi £ . 

x t LT®lRSn^a{4. Sd 7k # Iff *S K * t h B M S ti tz B M co P Ka# ffi ^ fc 
ft . Jt««at^ fln *»^^flOOliltJBi«i:LT, - « 5$ ( 1 1 1 

) co ffl fi£ ft # « « 3 ft S . 

(HI) Y 

»-Y^C-CH r Q-R-2 
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D N Y\ Y , RtJiVZ(4. ±ia — JKsC (I) t V> T !E«S L t> (0 b |sj — ■ x ft 9 . R 

T«-flg^(llla)^^-f-J; 5 t . Y' *» 6 3 s&> 6. 6S^iii!tfiBC& A«f*tS 
S 1 1) 1 T" I) S . 

(ma) y 

D-Y'-C-CHj-Q- 

1 2 (3-4-5-6) 

. OH. SHfc 4 t>'NH(L) CI?, Li4 Cj _ ! 8 T *c , ^ ? n T ;U * ;U v T U - 

4 «4 r 7 jv * )V x h h > ii/^^SP^-ltiiSfifcCj^T/k^/i/iJtiiy 
? n r /!< ^ /!• , T U - ^ 4 fc {4 T 5 ;P * /l- * if $> M S? § fx & . gitf MtY'^) 

mcoiam&mmztitiM') z.mvrzti&m') * &m*=?*t\tmcoz x 

Hi: LtitSS L^It Ltli, 

-CH 2 -C(0)-N(H)-, i>4t/. T IB O 4 -5 4^/HIi7x-;H, 




L 



# ^ (f £ ft § . 

ry-^i^^Lti^Lt^Tfc iv>. S4«f>pf^tt§aiixxf /i»jd 

**B«itE*^^MI. 4 L < (4 5 M 91 to M £ f£ ^ & £ fig § -fr & i # T 
§ * <7) T* , — ffi. ^ ( 1 1 1 ) <J0 Q(4 , jfiftfiaUtJ: 0 7ol<? v^^x^f 

* % f?H co 4 fc Jjij <o R| & fc: tj n x t4 , T IB CD - & a* ( I II b) (c ^ § ft £ 4 d t= » - 
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CI I lb) Y 

ii 

D-V-C-Q 

i co n m iz t5 w x . g e±j * ^ *t t y • to m co r$ m a , itgisiitan^s. 

-^^(II)i3j:V(III)c0i:'*>fetcfc^Ti>. Z« * f§ # 'J T )V * V V * ^ is 
Ji . iK^-tSIHTB, bFo^y/K CH 3 £ fc (± C x . t T A> * )V ifi M 

corns , — «3C<i><!o»-&tnzi± — ft3«(iv)oasT**. 

V 

(IV) 1 

V J D-Y'-C-CHj-M- 

s . 

-JKsC (I I )co (2 . Zfi-^se "3 . 

CV) Y 

D-Y'-C-CH 2 -X- 

— «5S (111) corns t,zt± . Zti-f S(Vl)eoit&^ , 

Y 

(VI) i 

D-Y'-C-CH 2 -0- 

-e n -e ft. co *r ^ a ± te co - wt & ( 1 1 ) c o ^ x te s l fc t> co k r - t ft 

£ * U v - k L X M L tz M k LTIi, #4L<«*«Wt^f(tJItt'C*SjKi;x 
f - ix y y u a - ;p co i d * y r iv * v > * * is Y & * W t> ti h . 

m £ , -Il^'Jv-^I^Sl^tB, ^yxf uy/y (peg) . 

t;^f;l*S^'Jlf VV/'J 3 - ;K mPEG ) CO ± ^Sfti^-otJS # d 
- 4 7 ;k T h h PA0£i jff 4 LU. lti«7n F5 7/A>'liil«^ £ (i , 

pegk 4 fc « peg - K co i 3 & - 4 fc ii ~ M vS ft it X V v - & ffl 



(16) fffrf 10-513187 

h . jfi t PAOft J4 . mPEG-OH £r x ^ x X ^ /I- (C ^ tJt -S> ^ i (- J: ^l^t?.; 
i: A< T % h „ Gehrhardt, H., et al . Poliraer Bulletin 18 : 487 (1987) ±5 i 

^'Veronese, F.M., et al., J. Controlled Release 10 : 145 (1989) Sr t # § fl 
fcli, SlfflJSi Uli, PAD-K J2:mPEG-0H£ t-7* f- ^ X X f fV iZ^ZWi t h Z. t 
ICl-)Ti»*lStS4. M£fS\ ^*H# If mil ft II ## 08/440, 732 , 1995^5 
J!l5Bfii«£*IHS*tfc^. ITiE0>*#t* r rt.0>:*:iROie»£#SHfc:J: r, ^ B j} $fl * 

t a » a tt . 

PAOti J: T/PEGtC tt 3 4 S'4^*f l^ftot^) * s * 4 # . ft ffi T t 20 , 000<59 ft 

fi»f «i»-p#y v-*t|?iL^. *iftiHcoBW<ofcftfc(i, a * . 20, 0 

00#> 6 $^80, OOOcOfll^O *° U -7 - # jgfl? § ft & . W 25, 000s&> 4> » 45.000*5 
* s ff4 L< > 30 , 000^ <•> W42 , 000 * # « jff * LV* . 7nt>'5 -y ^ * § •£ 

4fcftfcaRS*i4i)?yv-«*f iii, is & at jn * # » -r s la , tqf?? ^ 

!W + *tJllia*Klf«^ifc*iO*fl i t*i.fct>«o , C53r< , r<±!5rfe=SfV^. 

& ^ u v - co # us ^ w & u x h fc a , # u x * u > y >j a - ;kpeg ) a tz a *° 0 
rnei/y/y 3 - ;i- «£ 3 ^ 'J 7 ;K 1^ y * ^ y 1" ^ t ^ 'J v - , # »J * * 

Jl? fiU- * ffl & *T 4 Lv^'Jv-w—JW^^ 7t Ltli, & O — IS»*'Jv- 
* W h z. t a* t § & . 

cvii) T 

Z'-Y'-C-CH^-M-R-Z 1 

MtS . X 4 (4 9 , 

z' (4 , oh4 tz a C!_ 4 r ;k , 

Z 2 {±, OH, Zr-iT tV ^ ifzii. 

Y 

Z'-Y-C-CHj-M- 
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X. M , Q , X. R „ Yfc J; Y ' O <fx ft J4 „ ± IB ^ t CO k |sj — A "9 . Z'fc4 
V z 2 tf> ^ =5r < k i> - o {± DHf & & . 

Yts J: Y' t± ± L < «4 at" * 0 , Rf4 #*7 20, 0004 fe J4 * ti Jil± co * * W 



UtTOPEGifctJ J: PEG" »#«rfcjff * L ^ . 
PEG-X-CH 2 -C00H. 
H00C-CH 2 -X-PEG-X-CH 2 -C00H s 

o o 

PEG-(NH)-C-CH,CH a -C-OH; X t>\ 

O O 
HO-C-CH,CH 5 -(NH)-PEG-(NH)-C-CH,CH,-COOH 

PEGco 4 o ^PAOic o v> X Z Z L fe h co k R t ^ -f 7" ^0 x x -r /MS 14 It . 

•Tftfo-h, T )Vn - ;K7)2-T )V ^ S/WtsKeoXIMfi £> *i £ =5r S> fcf , P AO £ S 

itt^^'Jv-Oftfc^:, S&»Wt=^i(tJRttT*4ft*, Mill f^fXh 

?y, *H'-^7*3-;k R ?K -ft ft Sr X fig k -f & +° U v - If Sr ffl V* £ i fc # 

X % & . _h IS CO 'J x h (i M II W ft h co x fo 9 Z Z tz IE K § ft fe n a n ft £ * f 4 U 

v - S W 3: if i: ft X i ffi V* 4 ,1 k ifi X % h Z k \± , SSt*fc«JI?3ft*"C*3 

•5 . * » 0J§ O S Eft CD fe ft tz (4 , rjjsWC^BtJKfij t ti , 31Sff*»Ci!i> 

t , "f ?l s t » ft # =5: < . m % tz m m x § & & m r m z ?\ % m z $ % ^z t # *n 
i. ? > & £x/ ? >mmik 

& . * % BJi to g B<j CO tz ib {z « , r ? * -f > j <D ffl IS 14 , f^^y^^^tyft 
Itl»ft^ftJt^t^tf icDtt^, UdMt, * V - ( 7 U ^ -fe 

) . 3' -gffttert-7* h ^ jK - -T 5 V m m ft (^^Vf/H ^ , & 

t^CMxK. 5 X— U iftl-fe y b ;k>f X cOSigna Chemicalfc 4 {4 Bristol M 

eyers Squibb $> h A * «T Sg Kt M CO m M ft J4 . * % m CO m ffl C A 5 . ft 5i W 4 ^ 
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o 

R r NH 




Fh 



?*rV—J)/: R,=C 6 H 



R 2 -CH s C0 



**7-f 71/ : R,=(CH»)iCO, R 2 =H 



liti^, ilEST, £ a <b O {£ ffl Ji . ilfclt, -t^fttta^Sr^jfiU * jff tt 
&&#fflcD--?ii, T IE <0 ^ JR * (VI 1 1 ) T m £ ti h 7-T U - )V it ft, * - b ffl T 

h & . 

CVI3I) O 



Mi, c 6 h b 4 fcti (ch 8 ) 8 con, 

R 2 {± , CH 3 C0t ?t i2H\ 

ft § ^ * -c h t . ii-ciR£S*L*^)(i, 2 ' ft fc *j ^ t i i t te m s ft & i a 4 




OBz 
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* %m co ? * y y % mm t -t & y° a F5 t ie o -t ? 

— ft W fc s 2'fi#fiinri^^^fy|j;, jS s vS tt it £ ix PEGgg CO £ o & 



fcf ntfeott), # & ti * 3 >- ^ * y - j- (i # 'j v - t *t l t ^ a 

. a * T' 25% 4 T' ) <7) , *r U V - - 9 * V >• IS <7) a © CO * S C T is )V * * * 

tit yx^f /Ptsttf, ^afiHBwitifeoJBttttsv^T, ^ u v - a* ^ 4 < t 
i> sfr 20, ooow £ ;^fih\ 

2. ti y ?° h -i: v tj i m m l h *m y ^ 5 - -tf 1 pi » aj 

# > y° b >- > l,± , cfBIJS*«*camptoteca accuni natafc J; X/ A V V W & CO 
*notha P odytes foetidatc £ 0f^^>*L4*^*ttWilBffi»ttr^Xrn>fH , C3b* 

in v i vot i ii ty co vS Sr ^ -f £ i: ** B M $> A> £ § ft T £ „ Jj y 7° V -fc i/ y H i. 
Xf M m -t h -ft ft 4 . *M«7nf'5 7^Cfit^^loiitl,5 

. t t i K . * ft St 5, 004,758-^- ± ^'Hawkins, Oncology, Dec. 1992, 17-2 



o 




-fu$*V-J\, : R,=C 6 H 5 , R 2 -CH 3 C0 



ro^^Vr;l/:Ri=(CH 3 ) s C0> R 2 -H 
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3ft SrSo . 
(IX) 




H3C, '~* OH O 



20(S)-# yzr Vizis > 



7 

h ^ x -h > H 



CPT-11 



_ CHs ~CH 3 



9 

CH s N(CH a )i 



10 
OH 



O-Cv 0 " 



SI tt ft £ ft >K U v - t l S M co % y y v -fe >- y 01 9 * * , 20-OH £ IXfA'IS 

2eMs. if 4 L<tt-efLJU±<o*yrh-fe^y*5i3fc:«jeufc pao - m t s je 

M-f-^lflD^Tia^-fe^yayD. ftJR^-SH. fe J IX H Sfi ft 12 » "T S . 
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ClXa) 




OCOCH 2 OPEG 



m 



CH 2 NCCH a ) s 



10 

DH 



^□-CPT-11 



OO 



V 0 ' 

O 



ilB^^^Th-tr^^aM^^Jn^T, H< ^ # £ t tc , PEG- m i ffl ^ ft t 

# fc: . iLi^20(s)^yT>ty>-ty -pegji x T->Hfc-&Wj&*JBjft £ ft & £ t 4* 
. fifcKU, sK'Jv-Zlli, ±fctf*»fl*tt£?Bj£'*-4i:& 
*> ft & $ T t' A > 7° V -fe ^ y R Jtt? L T J: 0 ^ < co Pi M CO > 90%) CO J 
xxf/^f^tS. 'J ?-«a*S(i^ y / f t j/y-PEGxxf ;K:^»L 

t „ 3&» * o « * a* k j6» 6 r is )v i? r )v * iv m m iz ^ m -t & it* s n^'§fi^. 

mmm\5\ l zm't X a fc , £ in vivoT-fctllSSiSttS: ^ t ft; . S^C. N 

mr-c- * tf t ft * . m ma m m t * & a -e & * t as » § ft ft . 

* ft BH O £ <9 fig « £ jj X (4 . ^y/btyylfflliiso-l 

V 

U } D-Y'-C-CH S -M-R-Z 3 
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D N Y N Y\ M& J; f R(i , ±IE^ t CO t m — X'fo *) . Z s {4. 

Y 
I 

D"-C-CH,-M- 

tfc^t . D"ii . jf^UliyT/K/Hi, C x - 4 7 ^ 3 df ^ * sfc It % )V # > 
3. -e <D fliJ « £ #: i£ tt * 

± IB <a # ^ K an i. T . * % o r n h 5 v ^ W m ft . ffi <n ^ < ft ft £ ffl ^ 

tliltSih^tll., M i. Hf , Xh^yF (VePesi d ( £ ft ffi fll ) , Bristol 
Myers, New York, NY) , A n h y V i t/HS f ^ (?) J: 3 & £ ffc 

*£ tt -ft ft # 4 ft & rnK7 7/ »iXf;Hi. x h # >- K X t± C-4 ' b H n 
* X , *° H 7 * a h S" V T fi C-4 t H n * is X- & JiJc $ ft & . * ^ BjJ «?) # ij ^ 
-t^JWtf 47o F5 -y ^ tt , * » tt <0 -ft ft ffl OS CO lz ft iz m L X V* * 

# , r o k? y^»K^fcft(ca«sn4afl:^»tt*!(w t * ^ ft tt t h s & 

, BP S s is i tx ^ r b* ^ u # y £ tf ^ 7 + Y ft m (f £> *i 4 . 4 , fife co fit JB 
'frjfiL^L (anti-neoplastics) . tn. & %k M . fit^b'&L K ^ £ IE 

, in. tfiffittajR-attftas, 111. mjel x x 

n-f b*#ft tfcJSSJE^S (anti-urecemic agent). i& JflL « X . Jffl. V J£ 3S * . JflL * HX 

n s m t> * tf a c: t ae* t s s . 

ix 4 t <o t JI » $ ft fc ^ . 4 , *»?|®rnH57/3>i''ay-Hl-gi 

T J; t IS S ifi/t 0 ttiK, ^ < o j&> ^ 01 ^ X ii . --P«OtS-&jS*J* 
^m^ft^tZ.m$:KmZi±X^h{zhMfot>'f, KKSfttJ^TIi^U?- 
tttLTZ3i»SfttJ*-jfcrn H5 -y ^ 36* f# ^> ft 4 ^ i t s6* M ^ « $ X in 

^/t-S*^)J:a4Ri5«i<OH^jSfli36i»»jRSfL*. S 4> fc , ~ iS tt ft ^ 'J v - t 
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co s jee £ t n *> h -f , f± g -r ^ * <r tern k? y^tasRWsnfea^^v^ 

*JfiWtaLfc# : P{0^'frfcML'C»gSfL4»li, # ^ _L (c ^ =Sr < k i> - 
a F y > y ^ j6* £ #: ft T* + jit & M co ffi it & m £ U £ fit T § £ i> CO X' £ ft *i if * £ 

rnp?i-/lia:»J:a tKIStii. -T * £> , l) PEG-K 4 14 PEG- - B co X 
3*Stt'ft3fitfcjKi;*r-, ij =fc # ^ ± t in * # M «T ffi * IS *■ B fit t4 i t 
I. J: ^ ^fiIJStl»Ift^ftJfflSL, 2) fifl: * f - y , ? n n * * A 
4 fz J4 DMFco ± a*^Stt=3ramf'C. V 7 nf;k* * # >M 5 Fi ?t 

{4 Sigma Chemical J; D ^Tfg^ . *4VW4&W«0SlffSffl^T-&J«Lfc)tfi:fD 
5^7*^****5?^ 5 F« i o^r* y/MSfc iV, y ^ f ;F7 S 7 h* 

« x # ffi t . o°c t> i2"c (m. ?s ) 4 -c co a jk t . 
»'j co n ?g co ^ ^ m 14 n a m tz ia » -r s . 
e . m m co 77 m 

* % bj <7) srj co n & « , *s,aco3as'a!3ris^««r«jii(c»-r*j&*^^ri6* 

SffitS. i co 77 S; J4 , * 3: M <0 . iifcMSfcfcfctsOfcMSftfc** 
y - * 2 ' -PEGa: X -r * co J: 3 47n F5 -v 9' £ ?6 SE co & g fc JK t X « IL £ iz K # 
4 £ i: £ * tf . icofflJt^W. fc 9 *> »t , W?L3Hfcii(tiM*tt«i#i<?5»St, 

iS^&e&^Tfigffl^ft&Tn K5 v 7 co M. (4 , iff IL ^ fc ** L T IWttSi&I 

co ffl * <4 . m&&$s* tkfafoX'coiu&ftMmm. ^'jv-^&fifc^ts 
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-3' ^ X 1 BS>ft ft)5fy h ffi 500mg/m 2 CO IS HcO 1 £ & -5- f & . # V T b -fe >- y , 

ft 500mg/m2 colEHcoM£& J ?--f.g>, ± IB <0 IS HI tt W 4: L T IB tt L ft: t> <0 T' , X tK 
U7oF7 7^»il(0li(i, S it * 36* BK * _h II Ik £ i& S co ft * fc * -3" ^ 

*li«7nb'7 7/ l^ Df f L m ^ <0 g 4- izh ft o T . - £ ft (4 * ft Jil ± co m 

s^rRJwajSiftc-fra-friifc^rss.Rjwajsift (4 s « . » s % , e *w . * 

ft & . i co j; 3 & ffi ftft co & i4 . *&S(ci6tTSntiJ:tX/4fcJi^eP<Z) 
MSIStMIRT'^So L L , * af! co iff * L ^ Mi « fc is ^ T 14 . r t? K y -/ ^ (4 & 

f . SI Jfc flaj 

Ul T tf> H Jfe W i4 , »?!i0aj||*W»4fc«>fciEa-r*«.^)'C»oT, %Wco^ 
»&«H*RJ£r4£fc*Bttfc^*&<Z>T'(i$r^. H it « 1-17T {4 , H1-7K: 

H fit 1 

PEG(40 kDa) i? Jj )V > W (1) 

PEG -J * - ;K50g, 1. 3mmol)<7) h ;I^X y (750ml ) jig if £ ?$ $ , 150ml CO SfE £±i 
ftJIiLt, R JE iS 9!?J £ 30°C i t!$HLtf , 1MC0 # U >> A t-7 b 3f H CO 
t-y 9 J ~)Vmm (4ml, 4.0mmol)£;!)P;tft . f» & ft ft * 3 » T 1 Hit fF 

Lftf*. 7*ntSiXf IP (1.6ml , 14mraol) £ JP £ ft . & ffi * JP » 3 ^ L ft ft £ 

a t is us m « # u ft . Rjsfi-&tt£-fe54 ftipit, » Wk * m e i$ * l ft . a 

lUHUf 1/y/X-f ;^^S^Bl.Lt , PEG (40 kDa)yXf ;l/XXf /K45. 
2g. 86Z)£»fc. 13 C NMR : C = 0 , 170.9ppm„ 

yXXf ;K20g, 0 . 5mmol ) 2r 1N?K K ftt b '^A (100ml ) (C f§ /& 1 L , SiST"4B# 
RQ J! ff L ft . iS £ tt co jg ffl. * * f§ f # SI L , 2N HC 1 T pH3 . 0 1~ M S L , ^ -fb ^ f- 
b y T" 3 UlttJfJ Lft . ttaj***»T*TJ!fe»L , 15«l(=ii»L. ^M^Jt^L 
fc* 1 x^;t/o:-7 i ;K200ml) Jp i. ft . ifeift*^iiU, x-fA'tiltjH . IS 
M L T 2-r n ^ y ^ tlA-fC U T ~ K (1) (16. 9g, 84%)S:#ft 0 13 C NMR 
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: 68.05, 68 . 1-71 (PEG) 1 70 . 93 , 

m m to 2 

9 * V - )V-2' -PEG40kDaX .X x /l- (2 + 3) 

PEG40kDa~@t (1) (5g, 0. 125mmol) & ^ & T 20nl <?9 *S 7j< & -fb f" V V l,Z *& L „ 
<I <JDJSJRtC:0*CTDIPC(52.2At 1, 0.34mmolK DMAP ( 64mg „ 0 . 523mmol ) J: ? =*r 
y — ;M292mg , 0 . 34mmo 1 ) £ JD £ . RJE jl^i&ifiSlS Kfi * 4 S TJSlB L T , 
§ 6 1 161^19 JkK Lfc . £<O»»*0.1N HCl-CML. ffcSL, iSHTT'ISS 
•£ T fi fe «0 H ffc £ f# T , i ft £ 2- T n ^° j - /u • 6 M t£ b b b L . * J& ft ( IR * 80 
-90%) ti yxxf ^(2)t i £/i^f ;K3)»S#ait*4; fc # flU L . u 
6 tfo -ft ft <o fff it 1 3 c +3 «t tX 1 h nmr^J* fftJ: 9*B3ftfc. ^ y i x f /iw y 

h i b & t> -o 1Z. o ffi » <7) ? a v b ^ 5 7 * - ± V t& A -ft *0 g flj Sr ffl T # ^ 

* # m fa l «: pegi^ m * -ft; ft £ k sa & o u h h =sr cd x , xxf ^a^ftw^ 

(BJ±tt*55:A»ofc. in vivofc iVin vi tro(D K K CO g ft (2 s ?M ft £ * 0) £ 
£ ffl jfc „ 

'H NMF*(270MHz,CDC!,)6U(s), I.l9(s), 1.21(s), 1.26(s), 139(s), 1.42(s), 1.75(s), 
].8(s), l.9(s). 2.2(s) .2.24(s). 2.5 l(s), 2.54(s), 3.39(m), 3.59-3.71(br s.PEG). 3.91(s), 
4.2-4.4(m). 4.5-4.6(111), 5.0(dJ = 8MHz)), 5.6(m), 5.8{d,J = 5.4MHz),6(m), 6.2- 
6 4(m), 7,3(s), 7.4-7. 7(m). 7.8(d.J = 8.1MHz), 8.2(d,J = 8 1 MHz). 
13 C NMR (270 MHz,CDCI,) 69.40, 14.61, 20.0, 20.64. 21.92, 22.0, 22 .54, 26.63, 
35.37, 42.0,42.99,45.39, 47.0,52.71.58.30, 68.0, 70.3S, 71.91, 74.19, 74.91, 75.39, 
78.91,80.86,84.23, 126.72, 127.10, 128.38, 128.56, 128.88, 129.04, 130 05, 131.67, 
132.61, 133.58, 136.73, 142.54, 152.7, 166.80, 167.17, 167.66, 169.65, 169.82, 
170.98,203.61. 

mmm 3 

9 =*r y - /!--PEG40kDaX X f )\> (2 + 3) CD # #f 

Ult * i~ U y ^ <D^m CD ? * V - ?ls CD 227nrat £ (t h UV©3t JK £ , 4£> h 21 jU M 

cd m w cd 5 o cd m & ■& « a -c n s u . © 3t jk ^ * * t n -y h»«**»<s>8tjt-r 

-St. ^ ^ y -;K2+3)<iO«JKtSlt« , 2.96X 10 4 mol-icm-i-Cfe o . ^=^V 
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- ;k-PEG40kDa:n X 7- )V ilk 1\L s< i~ h- > Iz i3 $5 J: ^ <7)Wk&4ju MT" lit, i ft 4. 
<7) ^ ^ ^ <D 227nmt £ (t & UVI& ft & £ ill 5t L . £ O « S ffl <^ „ ± T ^ ft ft » JR 

*y-*-PEGxxf ;H«?14 f: * * V - x x -r ^ * fc is if h n & (%) # 

^TH:^ y -20-PEG40kDaX X -f ;P (4a+4b) 

PEG40kDa^@g (1) (11. 5g, 0 . 287mmol ) £ S fla t* 200ml O *S * t& it X ^ V V iZ jg if- 
L . i £O^ffi(C0°CT-DIPC(0. 175ml. 1.15mmol), DMAP(140mg. 1 . 15mmol ) J: V 
# y 7" h -te y y (399mg, 1. 15mmol) £ flu X. sfc . K J5E ii % 36 s g iS iS 4 § £ T 2 

m m m a t , s £> £ i6B# 59 & a t . <_ « # » *■ ioo»i t » « l t -t 5 >r h t 
riL, pato.iN Hcira#L. sgji (**Mgso 4 > l . mi±Tx*m?tZi£fz„ 

% h ft tz a fi <7) H fls £ DMF/x - -r /l- t H IS h b b t & , 2-7n AV -iK'ftif L 
ft. £f3c^ (9. 52g, IR^82X){i. t / J; V y xx f /K4afe J; V4b)«g^ft t 

t4:ki'i)i")fc. i «o -ft ft o « it (4 1 3 cnmr# tf tc «t 0 a IS $ ft fc . ft co m 

fa m iz te m t fz uv-ffi im^x±f&m*cot>Th't^>com-&(%)$:%.&Lx. 

i) y 7 V -fe y y (± PEGft 7t*fLti.35attJil»;t* s S?iiit. i ft Ji , ^ 

yxxt ;^yXXf /^tt*'1.8: 1 T £> & <! t 

u CNMR(270MHz.CDCI.,) 6 7.25. 19.6, 22.3. 3 1 4, 42.5,46.38, 48.68, 53 48, 62 8, 
66, 67-71 (PEG), 75,94.21, 118.8, 127.2, 1274, 127.5., 127.65, 128.5, 129.5, 130.5, 
144.48, 145.67. 151 5, 152.7, 156.53, 166.2, 168.78. 

1IM5 

PEG40kDa^" V is y (5) 

PEG40kDa^K (1) (9. 5g, 0. 23mmol ) £ g aS T 20ml to * * M. it * i~ V V t M L 
, 0°CT tDIPC(141// U 0.92mmol), DMAP(197mg. 1 . 6mmol ) i tX ? »J 
yyt-7'f ;l-X7f iK176.4»g, 0. 92mmol) Sr JD X. ^ „ K JE fl ft ?r M & IZ S 4 

siT3niasBL, § 6 i6a# n k a u . mm z o. in hci t a ?t l , k a l 
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. SETIU it X PEG40kDa >J yyt-/f;HXf*J S fi EI * t LTIfc. 

[ — 

ixSr^-ft^^L-y (50ml) t MJ7**aSi (25ml ) (?) M ft »4>U 0°C X' — 
m & v> . jff ME * Rfc * L T SI ft *■ IS lb * f- ^ y /x - f ^ *» 6 S IS A t T (5) (7. 1 
g. 75%) £■ »fc . 

L, C NMR (270 MHz.CDCI.,) 5 39.42,69.59,70.19,169.39,169.46. 

mm me 

20-PEG40kDa >f 0 Is — )V ij > 7° h -fe is V ( 6) 

PEG40kDa^' U >- > (5) (2g, 0.05mmol)2r S i& T 20ml <7) * 7k. fg ft y. ^- V V \iZ M J& 1 
L. 0"CX Z CO»iRfc:DIPC(38.1^ U 0.26mmol), DMAP (92mg „ 0. 75mmol) i3 ± t* 20 
-(S)-*y71tyy(85«ig. 0. 25mmol ) £ flu X. fc . R Jfc M & ft £ £ £ ^ jft 4 & & 
tSIU 3 & 16BS IB ft ■ L . fl| ffi Sr 0 . IN HCLT m 'if L » (6« L , SETT 
Sg?62-£T(6)£a-feEltti:L-<:*#T. i a * 2-7° n y - )V j6>6 B «S a L ft: . ( 
1.4g, 69%) 

2' PEG40kDaj/ U x ^ )V 5 ^ V — ;^ (7) 

PEG40kDa^' iJi/V (5) (2g, 0.05mmol)£ m. Wl X' 20nl <7) £e 7 J< & it * + V V ?g #> 
L. 0°C X Z\ <?)mffl. iZ DIPC(6. 1 „ O.lmmolK DMAP(8.1mg. 0. lmmol) *> J: ^ 
V - ;K86mg , 0 . lmmo 1 ) * M z_ fz . R J£ ?M ft * S jft t= S 4 4 4 T" ft £ t , $ 6 
1 161* Pal ft a L ft: . *«*0.1N HCl-Cgfe??L, SSML. M J± T T PS % 3 * T ( 7) 
£ a ft H * 2: Ltflt, - ft £ 2- r n S - h W m A L ft: . 
fttfcffl 8 

20-7" ntrtf/^yrbtyy(8) 

l-fey y(lg, 2.87mraol)OCH 2 Cl 2 (700ml)cO*J}S^(C , /OtlKl. 2 
g, 8.61mmol) , V7o h° )V f} )V ; J A 5 F (DIPC. 1. 3ml, 8. 61mmol ) i t>" 

yVf/P7S7fiJy>(DMAP, 0.7g, 5 . 74mmol ) * 0*C T X. X 4 ^ ^ Jf if * 
(tft:. % &ftfcilfe<9»SI£ttl00«l4 T*IB L , IN t£ IS (10ml x 2) . ft^tll 
MK7lc«^ h U -7 (lOmlx 2)T«t9 L ft: . W 41 S * tt II (*S * MgS0 4 ) t , 
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&E.TM?tZ -&X n&comib$:%fi: . * 9 J -/MlOml) £ Jp £ . 'J-^fg 
LT(8)(0.9g, 67%)£HfecolSflsi: LTftfc. 

'H NMR(270 MH2.CDCI.,) 6 I 0(t), 1 .7(s),2.1-2 .5(m).4.0(q).5.3(s).5.4-5.8(dd), 
7.25(s). 7.3(s),7.6-8.5(m). 

1> CNMR(270 MHz,CDCl 3 )5 7.51, 24.97. 31.77, 49.97. 67.16, 76.53, 95.73, 120.29. 
128.05, 128.39, 129.64, 130.65, 131.17, 14494, 14648, 148.84, 152.18, 157.24, 
165 .97.166.8. 

m fife m 9 

20-3 - H T -fe V y° h -t *s V (9) 

^y7htyy(1.06g, 3. 04mmol ) (?) CH 2 C1 2 (700nl ) CO » }g ft fc 3 - H gf K ( 1 . 2 
g» 8.61mmolK ^' t°;U # )V zK -f 5 F (DIPC, 1.4ml. 9. 13ramol ) *s ± £>" 

y^f ;l-7S 7 t U yXDMAP, 0 . 74g . 6 . 08mmo 1 ) £ 0°C T flP X. X 4 B# ^1 ft W 2r St 

wfc. w&ft-fcafetoiSifcfcftiooMiaTitJiL, in«h<iobix2), ixv^-cixus 

h U ^ A**ja£(10«ix2)f 8fe» Lfc. *M * tttt (*S7j<M g S0 4 ) t . n 
ffiT"C3S&§-£ , Cil'fefl>H**»fc. i a fc -X ? y - /K 10m 1 ) £ JP X. X » X5'J 
- £ «fF , r Ji LT (9) £ ifetOlft (1.25g, 80%) Ltflfc. 

'H NMR(270 MHz,CDCI,)6 I 0(t),2. 1 -2.6(m),3.7-4.0{dd),5.2(s),5.4-5.8(dd),7.2- 
8.5(m). 

n C NMR (270 MHz,CDCI,)6 7.54, 31.77. 49.98, 67.17, 95.88, 120.32, 128.02, 
128.17, 128.41, 129.76, 130.60, 131.12, 145.03, 146.40, 148.91, 152.28, 157,28, 
166.98, 167.35 

mmmio 

20-7* Ptr^fi^y/htyyh PEG40kDa i? f} }V # V M ( 10) CO K J£ 

PEG40kDa^' tj )V y M (1) (5g . 0. 12 5mmol) £ 100ml CO h )V X y (p X' 1 . 5B# H ft » 
$ -It , 50mlcOSttift £ Lfc . ±fBcO}gft fcl.OMCOtf U ^ Atert-7" f- * is ¥ ( 

0.274ml, 0.28mmol)C0t-7"^ y - ?g ft £ iP i. £ . R IB ^ ft £ 1 . 5B# IU 3S ft L , 
& ^ T ^ & £ M EE Bfc * t T PEG40kDa $/ # ^ # ^ S CO ~ # 'J ^ A £ £ # . I* 'J 
<■> A (S (1. 17g, 0. 007mmol) CODMSO (lOml)jg ft t ^ y 7 1 -fe y y-20-7 O t 11 (4 
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lmg, 0 . 0873mmol ) £ flu X X . ft ^ *l ft WL & % Sr 40°C ifl * T i§ BJ =3: }§ £ f# ft „ 
M & T- - % % n £ m If , x - f ;KlOml ) £ JD £ . it & L ft: H flt S iF 51 L , 



sft^f ^ycsi^^L^. tiis*(5ii)?aiiu « tt (* * m s so 4 > l , 
mm£ni±Tvm%$ ittz . % $> ti ft 0 «c £ 2-7° □ ^° y - ^ *» £> s m b b b l t (io> 

(0.9g, 76.3^) £ #ft . UVffi tcj; l^^rf^y^ {± PEG^ f Ltl.6lit' 

,J CNMR(270 MH2,CDCI,)6. 7.02, 31.17, 49.58, 53.35, 59.77, 66-73 (PEG), 94.68, 
119.41, 127.16, 127.44. 127 53, 127.96, 128.77, 129.77, 130.29, 144.06, 145.84, 
148.05, 151.20, 156.14, 166.36, 169.08 



HSfeMll 

:t° ¥ y 4 n h is U ^ n A- PEG40kDa (11) 

PEG40kDa^ 'J y> (5) (2g, 0.05mmol)£- g S T" 20ml CO *e ?R U it X *f~ V V £ $g #> 
L . i <7)i§i® t0 o CTDIPC(27.3^ K 0.18mmol)» DMAP (21 . 9mg, 0 . 18mmol ) «fc I* 
* o 1- ^ y (llOmg. 0. 25mmol) 2r flu X. ft: . KJfcM SrliStfit § i 

ttiL , £ ici6B#r B iscK l ft . mm* o.in hci-cm l . t , «j±tsi 

IS^-tfT. (11)J afelfrt Ltf ;tL^2-7oAV-;H^SiSf B L^, 

y V - ;L-2'-PEG 5,000* yxxf/l' 

A. m-PEG 5,000# ;P yfficOSit 

m-PEG-OH 5,000*PEGi?3j--;l'(?3^*)0tffl^4J3li1»ttSlitWlfcH«^*"ife 

* m <o m l ft . 

B. ?*tV—)V-2' m-PEG 5,000* / XX f Jl^lil 

PEG 5, 000K £ mf IZ ft j$ $ ft „ ;c7)PEG 5, OOOK (625mg, 0. 125mmol ) & g 

iS T 20ml « te -ft y f- V V (,Z m L ft . £ CO iS £ 0°C T" . 1 , 3-^* >fV7n h° 
;P * IV 7£ :=J A 5 K (26 At 1 . 0. 17mmol) . 4- V '■ * + )V T 5 J b° U y (32mg . 0. 26mm 
ol)tJ J: V * * V -;Kl46mg. 0.17mmol)-CMa t ft . R JS ?§ it * M iS iS i S * 
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t30*Klt, i <5D?fiJS * 3 Jf, tCl6^Paffi-? ft . S^f> RlG»-&ft£0.1N HC1 

IS b b h ft L T 585mg (JR * 80%) CO K # =flr * & ft £ # ft . 
^Sfe#Jl3 

20-*y / N-feyy m-PEG 5,000iXf^^fi)H 
A. PEG 5,000# }\stf>M?)WM 

m-PEG-OH 5,000* PEG =J X - <D ft h K> fcffl ^ h Jil „ SI Jfi #J 1 t N « cO * 
ffi * K 0 51 L ft . 

b. id-peg 5,oooxx -r;i-coiJ}i 

PEG 5, OOOgS £ ffiffl flu £ t- IVX. y tp ~c# ffi L ft . £<OPEG 5,000l£ (400mg. 0.07 
9mmol) £ VIOmKD M * Jg ft * j- V V fc j§ A» L ft ft » 0 *C T s 1,3-yMVrn 
b° /P- # /W ;jf >M 5 H ( 18 . 1 >u 1, 0. 119mmol) % )P7 5 / K !i y > (14. 5mg 

. 0. 119mmol) £ J; t>" (S)-( + )-# V 7° h -fe is > (41.32mg, 0. 119mmol) tjlllft , 

R IB ?g £ £ t= & 4 £ 4 T- 30* |g| & ■ L s * <o itt * * 3 6 fc: 16B* Iffl « o . & 
T R JE « » * 0 . IN HC 1 T ifc » L , $tmt. » IE £ % % 3 itfz . ft 6 *i ft & # 
A^tlftJ?D7h/57 * - ( U # y ;k , MeOH/CH 2 Cl 2 ) T'« S t ft . IS 
3 fi ft: ft® * CH 2 CI 2 /x - x /t- s&» 6 Hi b b b ft L ft . 

in vitrocO^^-^^T'/'fe-Y 

z comMMlzts^x It . fiLtv^jrv^Jf y-;i. 2 '-peg 5,000-* * v - 

(Hit #112) . fS» L T V> ^ * > 7° b -fe y „ 20-;!? V7 b -fe yPEG5,000 
x x f )V ( StS*«13> tJ i i* ± IB » 3 *t ft # & X' m m 3 ix ft A * ^ ft y u H 5 
■y/0U<O^tOUT. ICBotaje^ifcfefc — 3*<0in v i tro« T >y -fe -f £ *J 
<! =5r ft o Sifp 3 iX T V> =5r ^ y — /Wi PHYTOPharmaceuti cals, Inc. j; 0 , fg 
Hp 3 ilT ^ % > 7° b -fe v- > Sigma Chemical Co. J: 0 A ¥ L ft „ 

•f- ^ T CO ■ft -n- ft K -P V> T , P388/0(-7 X U y ^N°ft^ft . Southern Research I 
nstitute), HT-29(b hilS), T-47D(b MS §H JS ) . SW-48(fc h *S H B5 fli ) . A5 
49 ( b h#M)*jfljfifc#LT»:£fcKI*£*J£fcofc. 
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P388/0|BBa^ it , RPMI 1640*&±t& (Whittaker Bi oproducts , Wal kersvi 1 1 e , Mar 
yland) + lO^FBS (Hyc 1 one , Inc. logan, UT) X' tg * L tz „ HT-29ffl M i± , DMEM ( G 
IBCOBRL) + 10XFBS (Hyc 1 one , I nc . ) tf T *g * L Jt . SW48?fflj}£t4, Lei bowi tzCO L-l 5 
i-Sifi (GIBCOBRL) + 10%FBS X *g * L £ . A549IB IS i4 DMEM/F-12 (Bi owhi ta 

ker) + 10%FBS ( ^ ?F i£ It L h CO ) 4> *C *S * L /£ . T47-DS3 {4 . RPMI 1640+1 
0%FBS+ ^X'jy (lOmg/ml) tf T*§» L . * T -y 4r -4 14 N S4ftf iS^i 

b" M (f ung izone) £ fln X ix ^ tl CO tg tfi CO rfj f £ £ & o Jt . H: y y 

. * # y — ;P *i ± 1/ stf H ^ * n h 1/ V * DMSOfc % *» U T - * * T' ® 3 * 9k Jg fc: 
#f?L>t 0 PEG-^yrityy, peg- j» y - i y'PEG-^ F 7 ^ a l ^ y y 

T -y-fe >f (4 96-^x;k^-4 ? a ? -4 ^ - «It#ir 1/ - h t 2 If ofe >: i o 
. v-f^a^-f^-7-i^-bfc:iT:^fifS2flS*3RTJiiifc. 0.1% h y r wv 

ersene JP ;L T 37°C T -4* V^jlA:— h-tf-iifct.]:*), M JB t * K L . lO^FBS 

L iz . ^-4^n^-4^-TL--bc r )-e^^a^^a:;K.cl0,00Saiia?rJp^/i o 3 
B», ft!ffi^fe«. Alaraar B 1 ue £ K it # CO ft ^ * ^ X M H t £ t (C «fc 0 
«K<OlS**aiSELfc. * *i -? ft « IS M 4t ^ m co I C 5 o « & iffl L T 3fi S & # M it 
-&ftcoiC 50 ^ Jt*SELfc. 
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£ # Rg S t . ffi # ^ * k JtRWflf^^MoW^-eOjK 'J v - T n H 5 -v y & , 
IIII«liJ:HlfttuKH s i?i^. L *» L £ # 6 , SB ■ A i± . Sl< 
^§ <! t <,Zl&ft^M<?)# U V-rn H 5 -y i^fcfflUfcin v i trofO IS * Ji , in viv 
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o Or" X h £ tJ £ & -yfzt S (c # 6*i.4tt*i:— RUSr^ i b £ fS Ji U . £ ft 

tomtit T«!Sitm5CM-rs. 

II MM 15 

in v i v o <7) SJF IE 

£ O H JS $1 X" (i , Charles River Laboratories, Wilmington, MA* 1 £> A ¥■ L 

s Hit <nm^> lz ±&*?J 8-1031 & 5 <fc 3 40E com cn -? ^ x & 10E-r o <7) 4 ^/P 
- T C # W . *»WCa-9TlfiLfc7oH5y^^ln v i voCO & £ £ S| -f 
htzfrUZ^ -? X £ P388/0V X U y rCjf&ft t»jft $ ■£ . * ft li War d A> # Ca 
ncer Chemother. Pharmacol., 31:255-2 57(1992) tCfEffi L tlJj&iZlfc -o T 33 .1 & 

filfll^VfXt, 0 B B (3 5X 10 5 WP388/0SBflaSrtt £ ft ft. I^t 5 Bi 
i^LT^nfiKOlitllLft. 10 E CO V ^ X (C It MBM (50/50Cremo P hor 
EL/x ^ J - ;U ) co » £ ?± It L , lOEW?')^!!^!^ ff^^^->t (avhn- 

) o H M CO * W & & T * Id * # £ £ £ T" & . gSof-^Tt*t. 
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! A*M 






5E£ "^£> 

a 




0 


0 


12,5 


12.6 ± 
1.2 




0 


0 


12.5 


12.7 ± 9 
1-3 




0.35 


1.75 


19 


18.7 ± 
1.3 


2'-PEG ^ 000 $ + V — >>W 




1.75 




14.1 ± 1 

2.3 


2'. pec -10,000 ^ y — 


0.35 


1.75 


19.0 


20.3 ± 
1.1 




1.05 


5-25 


7.25 


7.8 ± 
1.40 


2'-PEG 5,000 ^ + V — ^1/ 


1.05 


5,25 


15*0 


15.7 ± 
2.1 


2'-PEC 40,000*^ v-Jl/ 
C*86«12)«t^«2 + 3) 


1.05 


5.25 


5.75 


6,3 ± 
0.5 


> 7" h ir •> >-PEC 4U,MM1 
C**«4)«fc^MH4a + 4W 


0.35 


1.75 


24A) 


24.9 


> ^ h ^ >-PEG 40,000 

|(SE«6«4)at*«4a + 4b) 


0.711 


3.50 


10.0 


29,0 



f-^tt£lT<OJ:3 tifttiii^t**. "f * . < T O ft ft (4 1 . 
75// mole/V7 x co ffl M ~C , ayfn-;pj: H x «#^^glf L t „ H < 
^ ^ i 3: I: . 2 ' -PEG 5, 000J4 . i O ffl * T (4 * * V - )V [Z it ^ T * L < S ifi >h 
§ \^ (p< 0.001) £ t ^ £5 S *L;t . ffiiJ 3fg(: , PEG 5, 0007° 

•y ^ (5. 25 At mole/V ^ X ) (4 M -fL ft (1- 75 At mole/V 17 X CO ^ df V —fU) IZit^X 
f KaS^/hSV^ — PEG40,000~»*fflV^TRJft L 7° n H 5 -y ^'(41.7 
5 At raole/V 7 X CO ffl M ( fit M * JS tt CO tz Kb IZ ± ft W V h ) X Tf 5. 25 At mol e/ 
v 7 X CO ffl M ( # tt co 46 fc £ # # ® < =Sr * ) T , *ft#ttfcl5iarR»tf>»** 
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X f /V SS & ft iS flu 7j< # Jjf 31 JK k ft ffl » h it C ± -> T #J ft T , 7o K 5 -y ^ ifi 

^JiJC, 20-# y 7° r- -te %/ y-PEG 40,000(4, 3 y 1 □ -/i' t Jtf L 1 4#l 

la * ^ o ii jd § * -a £ t ■& m m s ft tz . 
mmmie 

Tj /2 fln*#»i$ is 

i^lgJfcWfctJV^Ttt. *»«(cffi-5T«3IS<iftTo K5 -y ft x x ^ /US 
-&ftJU*^-flltM-ri.t 1/2 S:, PCT W093/24476tlB^S ^^xXT-zP-fe^- k ih« 
L . ft , & BB £ ft PCT t *j T It ft (7) fc L T ^ $ ix T n F 5 •/ ^ tz o 
V>T. PEGSt £ Kit -T S fc ft t3mPEG5,000?r ffl ^ £ CO A £ £ i. -fbl^ft t . H Sft 
m 2 ft 2 ' -PEGX Xfi^tttLfc. 

H ft W 2 ft T n v ^ ffi fig ft k _h IE ft lb « -ft ft (4 2 ' fir t H T ft S 81 £ * S 

J: 5 ic 8^ j§ $ ft tz . 

HS£^J2 : 0-C(0)-CH 2 -0-(CH 2 -CH 2 0) ln -CH 2 -C(0)-0 
JtK : 0-C(0)-CH 2 CH 2 -C(0)0-(CH 2 -CH 2 0) n -CH 3 

m = 909. -eft J; o 3rPEGft#^ i t440,000T$> & . 

n = 114, -f- ft J: -3 3rPEG?)#^ *J4 5,000f & & . 

a. Jfc«05 2'iPEG-* ^ V -;U^f;K0^l 

3t if; ( Abuchowsk i , A., et al . , Cancer Bichem Biophys. 7, 175-186 (1984)) 
£!Ett § ft fz -frmTW it L Jt mPEG MW 5 , 000 3 ^ ? ffi (SSffi ) ( 300mg , 0.0588mmol) 
i: ^ ^ V — )V (75.3mg. 0 . 0882mmo 1 ) £ h )V X y (40ml) £ fc t t 2 «fiaft»3 tit 
. 20ml <n h ;P x y £ ft * L , M it? ft & S & * T ' Jfr iP t T , ?g Ht Sr c - ^ >J - x /^ 

^i/-^-jf(,itsEiSL/;. a m. it m a< m it * ^ u > <io«i ) » t tz m 

, yjVTD f /k ^ /k ^ is -i 5 K (11. lmg , 0. 0882mmol ) & X V '■ i? X f- /I- T 5 y b° 
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'J is > (10. 8mg , 0.002B«ol)*JHi/£. RJESig-^ftSrSaBT — Bfc fli if L £ . 

T , S ft £ 0 . IN HC1 T a ?t L , Wt&& (**KSt N U , o - * 

U-xA5j*U-^-*CSft*Lfc. # 6 fc » ?£ *■ 2-7* n y - L> m A ft Lt 

252ig<onflc*»)t . i^smtttawk-^-i^jasii: j»mpeg#< ^-co - icoit^m 

c^M^ftT' h -5 !t . ft Sr ^KtHPLCt J: 0 , 47mnX 300mmC8# — b U -y y' # 5 

A (Water sPrepPack) £ ffl ^ T ¥ f£ 3r f*J E * 600 P s i T . Slfl t L T ^ ^ / - il- 
*^Jffi^Sl^^xA2rffl^T«tSL^o mn&£. J&ft (40mg) * , Tn t- y NMRiJ 
«t t>'HPLCT'5|l2 L tz . 

b. PH7.3CO U y 4» tC tt 5 PEG 40,000 " K <0 b* X * ^ y _ ,V2' X 

f- >v co in * ft M 

I1M 2«XXfA'* , 20.3rag/ml (UVT -fe A liZ i il (f 0 . 5rag/ml CO ? 4f V - ^ 
tS*T*S)^»JJETpH7.3«i;>'«K«afc:»J!IU. 371C « -> fc . * CO f£ , 
10 ju. 1 « "9" y 7 )V & 1 B# m r t t= }g % c3 JR 0 EtS L , li HPLCt -r y y x ? h- L 

ft K t Jt K L ( * *f t - 9 ffi W ) . Z ti tz J; K) , Jn*#»fc:J:DJBJft£#ifc* 
* V - CO M Sr It J* 1 . £ cO *S . 7 u F7 7 / Wf Ml, -f * *> , 7o F 
7 •/ y' co 50Z # in * iJ- § fi £ co t 4 9* IS U , 5-6B# ft "C & * t fJ B J1 L . 

c. 7 v b mil 41 £ £ It & PEG40, 000Z. it CO b X 9 * V — ^ 2 ' -X X -r ^ CO ill * 
ftB 

m m m 2 co x y ^ ^ * . ± a w * ph-c & ^ ph*«j 7 . 3co 5 «y h stm 

X t- 7 - -b ffitt £ -3 ) 6mg/ml (UVT v b iZ £ tl if 0. 15mg/mlc0 ^ V - /b 

t a * ) co m m t m m l . 37°c izu-otz. * co m . ioo^ 1 -f o s - je co n# m * a 

^ T ffi 0 ffi t , 3 x 500/x 1 c^) p R x ^ ;k T' « ffi t . 3i M !B Z & h it T M^ntm 
Zitti. n S £• 50ai i co y y y - ^ t m L T HPLC -f y y" x 9 V L Jt o V 
-^cob-y^Tcogp^coHa^y^y-^^o^Tf^ML^S^ftlltibKL 
T . M*i»'»fcJ:oT»JftS*ife^^y-;l'«*tffl-JtLfc. i co * . fill 

it i . 6B# n -c h h t m se s *i fc # , 4 0 e> x x t- ^ - as e ** # 4 -r 
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d . as @ * * t a if ft peg4o , ooo^ m co t x 9 * v - a- 2 ' -x x -f >v <r> m * # m 

L . H ffc « 2 co £ jfi ft co ¥ « » tt 96«f IB J: 0 t> * # V> i fc # M S S ft £ . 

e. Jt$g<0 2'-mPEG f y - ;PX X r Jll * 

Xf 7 7aT"lI L t Jtl^ ^ V - ^7d F 7 7 7' I^T X f 7 7b, cfc 



iq*»»oti^.CB#flB) 


K7 » ^ 


PBS 
<pH 7.3) 


(pH 7.3) 


(pH 6.g) 


2 


5.0 


1.6 


>96 




>96 


>7 


>96 



giS^jj^SioC # % BJi « r n H 5 >y ^ » Jffl U 5fc fr S fff t ^ 3 ft fc £> CO «t 0 

t>j6»*oa[v^jn**»if[itt^r^s. 3K « * , pH6 . sco tf T- a s if *> t> co m 

fcafcWWfcSeSg-C&SfcSLibft*. iXf7-t'!i>'#tt^ ( 5 -y b JL Si ) . * 
/tiiffffitftM ( pH7.3tf)PBS««ffi ) in vi voCO 31 31 *J ^ T , 3 S CO tg Jp \± BJf 
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